not correct, namely the work was not published in 1666 but two years later.2 Belloni also noticed that De polypo cordis and De liene referred to dissection reports which he was able to identify among Malpighi's manuscripts. The reports are generally dated around 1667, but one of them mentioned both in De $"perior"m pcrm0Je. Vita" and is dated 5 January 1668.3 Therefore, neither work could have appeared before that date.
Belloni's views can be proved beyond doubt on the basis of two additional elements. First, we have copies ofDe viscerum structura where the last two treatises on the spleen 3Malpighi's manuscripts, Bologna, Biblioteca 194. MOB, op. Azzoguidi, 1966, pp. 170-209, on p. deprehendi".
and heart polyp are missing from the text and the words "Accedit dissertatio eiusdem de polypo cordis" are lacking from the title page, where a different printer's device has been used4 (Figures 1 and 2 ). Secondly, several letters by Malpighi confirm that De viscerum structura was completed in two stages and that in 1667 he was working on the still unpublished De liene.S The same must have been true for the treatise following it, namely De polypo cordis. Thus only a portion of the work appeared in 1666.
The first unequivocal evidence that the whole five-treatise work was completed comes from Malpighi's letter of 1 April 1668, to the Secretary of the Royal Society, Henry Oldenburg. Thus the complete De viscerum structura was most likely published in March 1668. Oldenburg received it late that year and reviewed it immediately in the Philosophical Transactions.6 Although Malpighi had criticized the views of several English anatomists, the review appreciated both his great "modesty" and important contributions to anatomy, and announced that John Martyn was reprinting the book in London, where it appeared in 1669. De viscerum structura was reprinted many more times in the seventeenth century in Italy, France, the Netherlands, Germany, and England, thus becoming one ofthe most widely known and influential anatomical texts of its time.
An examination of the three-treatise and five-treatise editions shows how the book was produced. The former consists of a title page and one hundred quarto pages. The latter was produced by replacing the old title page with a new one followed by a dedication, index, and imprimatur information without a date. In addition, pages 97-100 were also removed and replaced with pages 97-172. This explains why the three-treatise edition is so rare as to have been omitted in Carlo Frati's Bibliografia malpighiana, i.e., most of its copies were incorporated in the five-treatise edition.7
The Microscope of Disease This reconstruction of the book's production phases is not merely a bibliographic curiosity. Malpighi considered De liene as more problematic than his three preceding treatises and therefore devoted additional research to it relying on elaborate experimental techniques including blowing air into the splenic vein, maceration in ' From another perspective, however, De liene and De polypo cordis share a common feature, namely both refer for the first time in Malpighi's published work to specific evidence from dissection reports in order to investigate normal function. Thus they show similarities with regard to the method of inquiry. This important feature requires elaboration. Diseased states had been studied for centuries through postmortem dissections in order to investigate the nature of disease and how it affects body parts. Autopsies were performed in order to investigate cases of poisoning, hereditary diseases, and even in cases of plague.9 This is how William Harvey emphasized their significance in his first reply to Jean Riolan the younger in 1649:10
For just as the dissection of healthy and well-conditioned bodies is of very great help in advancing natural knowledge and correct physiology, so is the inspection of diseased and cachectic bodies of very great assistance in the understanding of pathology. The contemplation of those things which are normal is physiology, and it is the first thing to be learned by medical men: For that which is normal is right and serves as a criterion for both itself and the abnormal. By defining in its light departures from it and unnatural reactions, pathology becomes more clearly obvious for the future, and from pathology the practice and art of therapeusis and opportunities for discovering multiple new remedies, derive. Nor would one readily believe the extent to which the inner parts are corrupted in diseases, especially those of long standing, and what horrible monstrosities are produced in those parts by disease. And, if I may so state, one dissection and opening up of a decayed body, or of one dead from chronic disease or poisoning, is of more value to medicine than the anatomies of ten people who have been hanged.
Harvey is following a two-track system, dissections of healthy bodies establish correct physiology, dissections of diseased bodies are crucial to pathology. The former is the foundation of the latter, but pathology does not help physiology. Domenico Bertoloni Meli in the former, and the components of blood in the latter. Throughout his life, Malpighi was concerned with making minute body parts visible and therefore available to investigation in a variety of ways. Besides using several optical devices, he had recourse to a wide range of healthy animals and then selected those whose organs allow easiest access. In his studies on the lungs he famously had recourse to frogs, in his study of the liver he started with snails, and virtually all his works reveal how he employed this method. Belloni pointed out that later in the century Johann-Conrad Brunner aptly called this way of researching "microscopium naturae", the microscope of nature. In the same way as the lens microscope enlarges and at times reveals body parts which would otherwise be indistinct or invisible, nature provides anatomists with a way of accomplishing the same task by moving across different species of the animal kingdom. In his work Malpighi combined the optical microscope and the microscope of nature.1' By analogy with Brunner's denomination, one could say that in De liene and De polypo cordis Malpighi started to employ a new method of inquiry, the "microscope of disease", namely he used disease, with due caution and constantly comparing diseased states with normal ones, as a magnifying lens.
Moreover, according to Malpighi's claims in De polypo cordis, diseased states reveal the necessitas materiae et motus and determinata inclinatio at work. The operations of the body are the same in health and disease and depend on the laws governing matter. Implicit in these views is the rejection of teleology and of the role of the soul and its faculties. Unfortunately, although we know that Malpighi's teacher Andrea Mariani was about to publish a treatise on the heart polyp when he died in 1662, we do not know whether the teacher inspired the pupil in the method of investigation as well as the subject matter.'2 Soon after his return to Bologna from Messina in 1666, Malpighi started recording in his diary the post-mortem dissections he had performed or witnessed. Since none of them dates from his stay at Messina, we may surmise that post-mortems were more common at Bologna. At a later stage he organized these reports by disease or affected organ, copying most of them from his diary to a booklet called Anatomica, where the earliest is dated 6 August 1666. If the reports in Anatomica are arranged chronologically, it appears that the first eight, to January 1669, show, not surprisingly, an interest in the topics he had just covered, or was still investigating, in De viscerum structura, notably the glandular structure of the liver (first two reports), the glandular structure of the spleen (third and sixth reports), and heart polyps (second and fourth to eight reports).'3 Beginning with his two 1668 tracts, evidence from dissection reports represents an important feature of Malpighi's works on human anatomy, notably his letter to Jacob Spon, De structura glandularum conglobatarum (London, 1689) , and the posthumous Vita a seipso scripta (London, 1697) . In his 1689 work on the structure of glands, Malpighi stated that after he had been unable for several " J C Brunner, Exercitatio anatomico-medica 3MOB, pp. I have always believed that the morbid states which we see frequently arising in the bodies of animals due to the jokes of Nature or the strength of aberrating disease, shed much light on the investigation of Her true norm and method of operation. In fact those morbid states indicate a necessity of matter, and determined inclination revealed in the construction of the animal body. Thus monsters and other mistakes dissipate our ignorance more easily and reliably than the remarkable and perfected mechanisms of nature: hence the present century has learnt more from studying insects, fishes, and the first unformed warps in the development of animals, than have all the preceding ages exclusively interested in the bodies of perfect animals. This is the striking opening which set the scene for a sustained programme of investigations, by Malpighi and others, using not only generation and lower animals, but also pathological states, jokes of nature, and monsters as keys for understanding the body's normal structures and operations. Here "jokes of nature" have to be interpreted not in Renaissance fashion as bizarre objects resulting from a playful nature, but as the outcome of the same necessary laws governing the normal course of nature and as crucial tools for uncovering those laws. ' Malpighi establishes a near structural identity between normal growth and the formation of polyps, membranous coverings of external objects, and tumours. Growth was traditionally considered to be one of the natural faculties, together with nutrition and generation.'9 The passage above, however, tentatively accounts for growth in terms of laws of nature which are not peculiar to living beings, whether plants or animals. Interestingly, in both passages Malpighi employs a weaving analogy with the word stamina or warps, suggesting in this context an analogy between art and nature, and also uses the termfilamenta or threads. The difference between the formation process of most polyps and tumours is reducible to the fluid interspersed between their layers: if the fluid is watery the product is a series of individual integuments like Russian dolls, if the fluid is coagulable the integuments form a solid whole. Elsewhere in the essay Malpighi draws analogies between the formation of polyps and of deposits in water channels and aqueducts, namely between physiological processes in animals and natural ones.20
A crucial point in the translation above is the expression "dubitare possumus", which can be rendered both as "it is hard to believe that" and "we can consider whether". Although both translations of this absolutely fundamental passage are grammatically correct, the former conveys a meaning opposite to that intended by Malpighi. From the context, it is clear that Malpighi cannot have the former in mind, because the entire passage would become meaningless. Since he is comparing the double membrane and fat covering a needle in the stomach of a hen to tumours, he could not possibly be thinking that these formations occur teleologically according to a principle acting to the animal's benefit (tumours rarely do that). Rather, with the expression "dubitare possumus", Malpighi is tentatively putting forward his own views. The latter solution makes sense of a passage whose meaning was otherwise unintelligible, and is also coherent with the opening of the essay, where the "necessitas materiae" is mentioned.
The expression "necessitas materiae" occurs elsewhere in Malpighi's work, namely several times in De omento, pinguedine, & adiposis ductibus, published anonymously in 1665, and Vita a seipso scripta in the Opera posthuma of 1697. It is lacking, however, in the preceding four Exercitationes of De viscerum structura. In De omento Malpighi's usage of the same expression is altogether different than in De polypo cordis and suggests rather opposite views. In the opening he denies that fat is accumulated from an oily matter sweating through the blood vessels from the necessity of matter, because Nature does not store in bodies that which is unsuitable and useless.2' In another passage Malpighi denies that the necessity of matter is at work in the formation of channels he had observed in fat.22 Lastly, while denying a link between fat and heat, and attributing to heat diseases, rather than normal operations, Malpighi tentatively suggests that heat is generated by the necessity of matter alone.23
In the passage from Vita a seipso scripta, recently and authoritatively discussed by Guido Giglioni, Malpighi argued that the necessity of matter and motion was at work in the formation of the body and in all its operations, except those controlled 20 See, for example, Forrester, op. cit., note 1 above, p. 485 ("as happens when stones form in the pelvis, or deposits in water channels" and " [t] his is what happens in aqueducts") and p. 492 ("as occurs in rivers"). Malpighi's De Polypo Cordis by the rational soul. Therefore, it had to be reckoned with by the anatomist as the key for understanding bodily processes.24
Thus in the months between Malpighi's return from Messina and his completion of De polypo cordis, we witness his adoption of a novel and influential method of investigation, which I have called here the "microscope of disease". Morbid anatomy and the study of monsters took centre stage in understanding the normal constituents and operations of the body according to laws of nature and the necessitas materiae et motus.
Phlegm and the Components of Blood
Malpighi had a long-standing interest in the blood's constituents. In the late 1650s he composed some dialogues, now lost, in Galilean style discussing this subject, among other medical issues. The same topic was also raised in the correspondence with Borelli. Part of the material from the dialogues was later used in the 1665 diatribe against the Galenists at Messina, the Risposta al trionfo dei galenisti,25 where The opening is unproblematic. At first it would seem absurd to interpret the following words as meaning that the existence ofphlegm was unknown in the Schools. However, in the Risposta Malpighi referred to phlegm as a dream and therefore it seems justified to take the gist of the following words to be that the Schools have been unable to establish the existence and property of phlegm. In the Risposta Malpighi argued polemically that the Galenists had been unable to ascertain whether the four humours exist in our bodies formaliter or virtualiter, adding that in his own view the blood's constituents are not four, but more than forty, and include all those fluids such as saliva and pancreatic juice secreted by the glands.29 In De polypo cordis Malpighi then explains why the phlegm's existence and properties have not been established, or the reason for the Schools' ignorance. This important passage challenges the traditional doctrine of the four humours, specifically about phlegm, because it lacks sensory foundations, hence the importance of terms such as sensus and proprietates.30 In conclusion, it is also worth noticing that in his attack on phlegm, Malpighi used disease as an investigative tool in normal anatomy. Although he did not refer to specific cases or dissection reports, with the word "passiones" or "affections" he opened a gulf between the fluid perceived by our senses and called phlegm and the diseases associated with it. 
